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 Under review. 
 Need more data 
 
 However has become a boost for surgery. 
“THE THIRD REVOLUTION IN SURGERY”. 
 
 1º lap surgery of the gallbladder (1985): Eric 
Muhe; Germany 
 
 France: Mouret, Dubois and Perissat. 




(2 dias después de 
Cía). 












Why Does MIS exist? 
What We Want with Surgery
  
  
 Patients want small or no incisions 
 Surgeons want easy operations 
 3rd Party Payors want low or no cost 
 
 Everyone wants perfect results 
 LEAST INVASIVE and SAFEST 
The Day of Open Elective 
Surgery is Close to Over 
Because Patients Want 







Until we offer the least invasive 
approach with the most minimal 
complications, we have 
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Unpublished Data, 2016. 
Worldwide Survey (2011-2014) 
2011 2012 2013 2014 
Total 158.000 173.000 179.000 193.000 
RNY GBP 36.7% 37.5% 34.2% 26.8% 
Band 35.4% 20.2% 14% 9.5% 
Sleeve G. 17.8% 33% 42.1% 51.7% 
BPD/DS 0.9% 1% 1% 0.4% 
Revisions 6% 6% 6% 11.5% 
Others 3.2% 2.3% 2.7% 0.1% 
Evolution of techniques 
With the permission from Dr. K. Higa 
Surgery is safe 





Surgery is safe. In 2016 
1) The safety profile of 
laparoscopic/metabolic surgery is 
compatible with that of laparoscopic 
cholecystectomy now.  
Ideal bariatric Surgery ? 
- Low (        0) perioperative morbidity 
- Reversible (dif. SG)  
Dixon J, IFSO 2010  
- No long-term effects (diabetes, GERD, 
malnutr.) 
- (Excelent) results on the long term 
How should it be ? 
Ideal bariatric Surgery ? 




... "Developed to overcome minimally invasive surgery 
limitations and improve the capacity of open surgery 
approach" ... 
Robotic Bariatric Surgery Is The Future. R. Vilallonga. 
Why a robot ? 
La robótica y la cirugía al alcance de nuestras manos virtuales. 
R. Vilallonga, M. López-Cano, M. Armengol. 
Cir Esp. 2007;82(5):312-6. 
Why robotic surgery? 
The concept of accuracy and precision manufacturing 
to medical applications  
 
Repeatability +  
+ Predictability  






• Counter-intuitive motion 
• Instrument tremor 
Provides 
• Improved ergonomics 
• Hand / eye alignment 
• 3 hands in 2 
Transforms 
• 2-D vision to true 3-D  
• 5 DOF instruments to 7 DOF  




EndoWrist Instruments:  
  
7 grades to freedom 
180 ° of joint 
540 ° rotation 
Platforms from 5mm and 8mm. 
Over 40 types of Instruments 
da Vinci® Surgical System 





A New Push to Get Comfortable 
4 ergonomic settings 
A. Park—”Laparoscopy is great for 
the patient, terrible for the 
surgeon.” 
Simulator for the da Vinci Si 
 System and Skills Training 
 EndoWrist 
Manipulation 
 Camera Control 
 Master Clutching 
 Needle Driving 
 4th Arm Swapping 
Surgical Collaboration - Today 
In the OR 
 Allow 2 da Vinci surgeons to 
operate in tandem 
 Share same 3DHD surgical view 
 Enhance teaching and proctoring 
experience 
 Seamless exchange of 
instruments and control of 
endoscope 

Cadière and Himpens in 1998 did a robotic AGB. 
Cadière and Himpens in 1998 did a robotic AGB. 
Where is da Vinci® for Bariatric and General Surgery? 
Hospital Vall Hebron 
 
7 robotic general surgeons + 4 urologist + 3 gynecologists + 1 
MFS + 2 pediatic surgeons + cardiac surgery 
800 robotic cases over 6 years 
~180 cases/year 
 
30% of our bariatric cases are robotic 
4 year training center->8 teams trained 





How to do it, step by step? 
 Execution phase 
Initial design and implementation lead to the execution 
of clinical services. Program Design – Implementation. 
 Maintenance phase 
Goog overall results. Data collection. Evaluation of 
Economics – Training and education 
 Growth phase 
Maximize the benefits of the program –  




Bariatric surgery has become increasingly comprehensive in its 
procedures and services 
 
Complications and conversions to open surgery will become less 
acceptable 
 
Failures and revisions of bariatric surgery will continue to grow 
 
Digital platforms are the future of elective surgery 
 They make good surgeons more precise and more comfortable 








Reported Challenges to Robotics 
Increased costs 
Only one company in the market 
Large footprint 
No haptic feedback  
Longer set-up times 
Longer operative times  
Limited in multi-quadrant procedures 
Challenges to Robotics—What 
Can’t It Do? 
Increased costs 
Only one company in the market 
Large footprint 
No haptic feedback  
Longer set-up times 
Longer operative times  
Limited in multi-quadrant procedures 
Is robotic surgery innovative? 
If its innovative, why are general surgeons not adopting it? 
Or are they? 
Is it enabling?  Does it change what you can do surgically? 
Are the ergonomic advantages real? 
Is robotic technology growing or dying? 
Is robotic technology dangerous? 
Is it better for patients, doctors, hospitals? 
Is it disappointing that robotics is being driven by urology, gynecology, more 
significantly than by general surgery, bariatric surgery, thoracic surgery, 













Is robotic surgery innovative? 
If its innovative, why are general surgeons not adopting it? 
Or are they? 
Is it enabling?  Does it change what you can do surgically? 
Are the ergnomic advantages real? 
Is robotic technology growing or dying? 
Is robotic technology dangerous? 
Is it better for patients, doctors, hospitals? 
Is it disappointing that robotics is being driven by urology, gynecology, ENT more 
signficantly than by general surgery, bariatric surgery, thoracic surgery, 













Penetration of Laparoscopy in General Surgery  
Robotic General Surgery Procedures 
• LAR, APR 
• Colectomy 
• Rectopexy 
• Gastric Bypass 
• Sleeve Gastrectomy 
• Bands 
• Hernia 




• Nissen Fund. 
• Heller Myotomy 
Bariatric Procedures with Robotics 
Source: Intuitive Surgical Analysis as of July 1, 2014  
2,500 
Vall Hebron Hospital Obesity Surgery Department. 

Vall Hebron Hospital Obesity Surgery Department. 
Vall Hebron Hospital Obesity Surgery Department. 
Vilallonga R et al. Robotic sleeve gastrectomy versus laparoscopic sleeve gastrectomy: a comparative 
study with 200 patients. Obes Surg. 2013 Oct;23(10):1501-7. 
Robotic surgery for sleeve 
Technique. 
Vilallonga R et al. Robotic sleeve gastrectomy versus laparoscopic sleeve gastrectomy: a comparative study 
with 200 patients. Obes Surg. 2013 Oct;23(10):1501-7. 
Robotic surgery for sleeve 
Technique. 
Robotic surgery for sleeve 
Technique. 
Vilallonga R et al. Robotic sleeve gastrectomy versus laparoscopic sleeve gastrectomy: a comparative study 
with 200 patients. Obes Surg. 2013 Oct;23(10):1501-7. 
Robotic surgery for sleeve 
Technique. 
Vilallonga R et al. Robotic sleeve gastrectomy versus laparoscopic sleeve gastrectomy: a comparative study 
with 200 patients. Obes Surg. 2013 Oct;23(10):1501-7. 
Training 
TRAINING… AND FRIENDSHIP 
Training 
Vilallonga R et al. The Initial Learning Curve for Robot-Assisted Sleeve 
Gastrectomy: A Surgeon's Experience While Introducing the Robotic 





Working in the gastric bypass learning curve 
Some advanced revisional procedures under robot 
•  6 revisonal cases. 
•  125 robotic gastric by-pass. 3 learning curves for surgeons. 
•  Results under evaluation. Higher complication rate compared 
to late laparoscopic period. Better selection 
 
6th Period 
New technologies / New procedures / More revisional cases. 
Where are we now? 
Vall Hebron Hospital Obesity Surgery Department. 
Is robotic surgery innovative? 
If its innovative, why are general surgeons not adopting it? 
Or are they? 
Is it enabling?  Does it change what you can do surgically? 
Are the ergnomic advantages real? 
Is robotic technology growing or dying? 
Is robotic technology dangerous? 
Is it better for patients, doctors, hospitals? 
Is it disappointing that robotics is being driven by urology, gynecology, ENT more 
signficantly than by general surgery, bariatric surgery, thoracic surgery, 













Why da Vinci for Roux-en-Y 
Gastric Bypass? 
Significantly improves surgeon ergonomics, which minimizes physical strain5 
Allows standardization of surgical technique regardless of BMI4 
Surgical dexterity for precise two-layer hand-sewn GJ anastomosis4 
Reduces gastrointestinal leaks and strictures3,4 
“Show Me the Data” 
2008  Robotic bypass vs lap bypass 
 0% leaks vs. 1.7% leaks—no mortality 
 
2012 1700 consecutive robotic gastric bypasses   
 5 leaks or abscesses (0.3%)—no mortality 
 3 different centers--reproducible 
 
2012 100 consecutive revisional gastric bypasses 
 1 leak or abscess (1%)—no mortality 
 
0.1% GI leaks in multiple studies, compared to 1-4% for 
conventional laparoscopy 
Roux-en-Y Gastric Bypass 
Laparoscopic da Vinci® p value 
Study: N leaks (%) N leaks (%) 
Snyder (2010)4 356 6 (1.7%) 320 0 (0%) .05 
Ayloo (2010)6 n/a 80 0 (0%) n/a 
Hagen (2011)3 323 13 (4.0%) 143 0 (0%) .03 
Tieu (2012)10 n/a 1100 1 (.09%) n/a 
Laparoscopic da Vinci P-value 
Study: N strictures (%) N strictures (%) 
Snyder (2010)4 356 8 (2.2%) 320 3 (0.9%) .30 
Ayloo (2010)6 n/a 80 0 (0%) n/a 
Hagen (2011)3 323 22 (6.8%) 143 0 (0%) <.01 
Tieu (2012)10 n/a 1100 7 (.63%) n/a 
da Vinci® anastomotic stricture rates are lower than or 
comparable to conventional laparoscopy 
Roux-en-Y Gastric Bypass 
The physical strain and demands placed on surgeons for bariatric 
cases should not be underestimated… 
“With the increasing work volume of a bariatric surgeon owing to increased demands, 
robotics might be able to lessen the muscle strain and fatigue of the surgeon and allow more 
cases to be performed on a daily basis” (Sanchez, et al, 2005, Stanford University 
Medical Center)8 
“In bariatric surgery, the da Vinci system improves surgeon ergonomics by not just 
allowing one to sit at the console but also by alleviating surgeon fatigue caused by the torque 
created on the instruments and trocars by a thick abdominal wall” (Yu, et al, 2006, 
The University of Texas Health Science Center Houston)7 
Leading bariatric surgeons confirm that the physical strain of bariatric cases is reduced 
through da Vinci’s improved ergonomics 
“The problems of ergonomics encountered with the massively obese were 
obviously solved by placing the surgeon at a remote working console” 
(Cadiere, et al, 2006, Centre Hospitalier Universitaire Saint-
Pierre, Brussels)9 
If you do EVERY elective bariatric case 
laparoscopically… 
And NEVER convert to open… 
And while doing those cases, NEVER feel like you are 
making compromises in your dissection and 
reconstruction… 
And you NEVER go home after a long OR day with 
back pain, shoulder pain or numbness… 









The main limitation of our analysis is due to the small number and 
low quality of the studies, the small sample size, heterogeneity of 
patients included and the lack of data on bariatric and metabolic 
outcomes.  
 
The assumption that robotic surgery is superior in complex cases is 
not supported by the current evidence. Robotic surgery can greatly 
facilitate some surgical steps (jejunostomy and gastro-jejunostomy 
in gastric bypass Roux-en-Y gastric robotics or vertical 
gastrectomy resection in robotics). 
What is going on ?  
European Association of Endoscopic Surgeons (EAES) consensus statement on the use of robotics 
in general surgery 
Szold, R. Bergamaschi, I. Broeders, J. Dankelman, A. Forgione, T. Langø, A. Melzer, Y. Mintz, S. 
Morales-Conde, M. Rhodes, R. Satava, CN. Tang, R. Vilallonga. Surg Endosc. 2015 Feb;29(2):253-88.  
The robotic group had fewer complications (0 vs. 14.3% for 
laparoscopy, vs. 10.7% for open; P > 0.05) 
 
Longer operative time (352 vs. 270 vs. 250 minutes 
respectively; P < 0.05).  
Obesity. Revisional surgery 
Technical advantages of robotic surgery result in a clinical 
value for procedures of advanced complexity such as Roux-en-
Y gastric bypass and revisional bariatric surgery.  
 
Ultimately, the digital interface of the robotic system with the 
option to integrate augmented reality and real-time imaging will 
allow advanced applications particularly in the field of 
gastrointestinal surgery for malignancies 
Obesity. Revisional surgery 
Simple Gastro-gastric fistulas 

Large and complicated Gastro-gastric fistulas 
Future ?  
Camera Trocar 
8mm DaV Trocar 
8mm DaV Trocar 














* Not FDA cleared 
Digital Platforms as the Future 
The Future of Surgery has Informational Technology as the 
Support Structure 
 
Robot=information system with “arms” 
Database=information system with “memory” 
Digital Imaging=information system with “eyes” 
Information systems can link 
 
Thus, a Robot can talk to a CT scan but a laparoscopic 
instrument can’t 
 Augment the 3D visual field with information that will improve patient and 
surgeon value 
– High resolution pre-op images 
– Image Overlay and Registration 
– “No Fly” Zones 
  
Augmented Reality/Image Guidance 
Biliary Anatomy with Fluorescence 
Advantages of Da Vinci System 
Fluorescence Imaging for Colorectal Surgery Reduces 
Post-operative Anastomotic Leaks 
1. S Kudszus, C Roesel, A Schachtrupp, JJ Höer.  Intraoperative laser fluorescence angiography in colorectal surgery: a noninvasive analysis to 























2. R. Vonlanthen, K. Slankamenac, S. Breitenstein, M Puhan, M Muller, D Hahnloser, DHauri, R Graf, P Clavien. The Impact of Complications on 
Costs of Major Surgical Procedures: A Cost Analysis of 1200 Patients. Published ahead of print. Annals of Surgery, 2011. 
The cost to treat a post-operative leak after colon surgery is high: ~$100K2 
Postoperative results: Anastomosis leak rate by age group and cohort1 


















13 mm diameter 
EndoWrist® 
45 mm reload  
green, blue  
 reloads (white in dev.) 
 
Future Robotic Architectures 
Future Robotic Architectures 
Internet of Things and bariatric surgery follow-up: Comparative study of standard and IoT follow-up.  
R. Vilallonga, A. Lecube, JM. Fort, MA. Boleko, M. Hidalgo, M. Armengol.  
Minim Invasive Ther Allied Technol. 2013 Sep;22(5):304-11 
Future here....  
 Other platforms 
ALF-x  Italy 
Surgenius Italy 
 
Future Robotic Architectures 
 Other platforms 
DLR Germany 
 
Future Robotic Architectures 
 Other platforms 
Titan Medical Canada 
 
Future Robotic Architectures 







More complex procedures 
(Revisional) 




Laparoscopic Single Port vs. Single-Site™ for  
da Vinci® Surgery 
Laparoscopic Single Port 
 
 Unstable, in-line optics 
 Instrument crowding 
 Lack of triangulation 
Single-Site™ for da Vinci®  
 
Stable, 3D HD visualization 




 da Vinci® Si
™ System 
 
 8.5 mm Si Scope 
 
 Curved instrument cannulae  
 
 5 mm, non-wristed, semi-rigid 
instruments  
 





Intuitive® Surgeon Control 
 
Left master controls screen left 
instrument 
 
Right master controls screen right 
instrument 
Future ?  
Mini robots 
Magnets 
Future ?  
Why Would Hospitals Want It? 
Every surgeon movement is recorded digitally and can be analyzed. 
 
Analyzed to determine what movements masters have and what movements 
novices have.   
 
What movements are associated with more complications.  
 
What movements are associated with better outcomes 
 
This allows for objective grading through simulation and procedure monitoring; 
i.e. Grading your surgeons 
Cost ?  
The overall major and minor complications did not differ significantly between the robotic 
and laparoscopic groups.  
 
The rates for anastomotic leak, bleeding, stricture, and reoperation did not differ 
significantly.  
 
An economic analysis found that the expected costs for robotic RYGB ($15,447) were 
higher than for laparoscopic RYGB ($11,956).  
 
 
Conclusion  The complication rates did not differ significantly between robotic and 
laparoscopic RYGB, but the expected costs were greater for robotic RYGB. Further cost 
effectiveness analyses are recommended before adoption of a robotic approach to RYGB. 
Cost?  
1,374 potentially relevant studies.  
10 of these studies: 2,557 patients. 
What’s the Point of Robotic Bariatric Surgery? 
Its Enabling Technology; its laparoscopy with a digital platform that 
can change how you operate. 
 
It requires commitment and training to do it well; just like laparoscopy. 
 
Does anyone really think digital platforms are going to go away? For 
every robotic company that fails, how many more will be created?  (600 
startups in digital platforms) 
 
We are in the back of the bus of an innovative technology; do we wait 
until we are kicked off the bus altogether?  Are you ready to follow rules 
of credentialing set up by gynecologists? 
 
 
I would argue every surgeon in this room performs some 
cases where she/he would see a benefit of using a digital 
platform. 
 
If you are convinced that robotics absolutely could NOT 
provide your patients ANY benefit or would be 
DANGEROUS in your hands, then you should not 
consider adoption. 
 
Otherwise you owe it to your patients to learn and train and 







Current literature on robotic bariatric surgery has been 
applied in many different bariatric procedures including 
gastric banding, gastric bypass, sleeve gastrectomy, 
biliopancreatic diversion / duodenal switch in a safe and 
feasible way. (Gordon C)  
Current literature on robotic bariatric surgery has shown 
that robotic surgery confers several technical advantages, 
but this has not translated into real results in clinical 
practice. (Gordon C)  
Current literature on robotic bariatric surgery has shown 
different learning curves according to the procedure. The 
operating time and the cost is still two problems compared 
with laparoscopic surgery. (Go R C) 
Conclusions 
European Association of Endoscopic Surgeons (EAES) consensus statement on the 
use of robotics in general surgery 
Szold, R. ... , CN. Tang, R. Vilallonga. Surg Endosc. 2015 Feb;29(2):253-88.  
In future controlled to accurately assess the clinical outcome 
and cost-effectiveness of bariatric procedures performed with 
robotic technology trials are needed.  
A longer follow-up would also help elucidate any long-term 
results with any differences with the use of robotics compared 
to traditional laparoscopy. 
Future investigational developments 
In the future, we will need to tailor better 
our surgeries….. 
TAILORING SURGERY AND TREATMENTS 
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